Background: Cataract is the leading cause of blindness and low vision worldwide. Presently, cataract surgery is the only treatment for cataract and is very effective in restoring sight. In cataract surgery, the natural lens of the eye that becomes clouded is removed and replaced with an artificial intraocular lens. There are multiple techniques for removal of lens as well as many types of intraocular lenses available for implantation. For this reason, it becomes imperative to monitor the impact of different surgical techniques and different intraocular lenses on health-related quality of life (HRQoL) of the patients. This systematic review aims to evaluate HRQoL evidences on effects of different types of cataract surgeries and intraocular lenses on visual function and quality of life in age-related cataract patients. Method: Databases like Cochrane, EMBASE, SCOPUS, NHS Economic Evaluation Database (NHS EED), Health Technology Assessment (HTA) database, MEDLINE, ClinicalTrials.gov, Current Controlled Trials and World Health Organization International Clinical Trials Registry Platform (WHO ICTRP) will be searched systematically. Two reviewers will independently screen studies using predefined inclusion and exclusion criteria along with the extraction of data, and assessment of methodological quality using a standard checklist. Discussion: This systematic review will help in understanding how different types of cataract surgeries and intraocular lenses make a difference on quality of life of age-related cataract patients in terms of visual function and health-related quality of life. As the review attempts to bring together all the cataract-related HRQoL evidences pertaining to different cataract surgical techniques, different intraocular lenses and cataractrelated complications, it will also identify gaps in evidence. Systematic review registration: PROSPERO CRD42018092377
Background
Health Technology Assessment (HTA) is an internationally accepted tool to inform decision making for better management of existing resources for Universal Health Coverage (UHC) [1] [2] [3] . Health Technology Assessment in India (HTAIn) has been institutionalised in January 2017 under the Department of Health Research (DHR), Ministry of Health and Family Welfare (MoHFW) by the Government of India to facilitate the process of transparent and evidence-based decision-making for improved healthcare delivery [4] . HTAIn is entrusted with the responsibility to analyse evidences related to cost-effectiveness, clinical-effectiveness and equity issues regarding the deployment of health technologies like new medicines, devices and health programmes by means of HTA studies, which will in turn help in the efficient use of a limited health budget and provide people access to quality healthcare at minimum costs [5, 6] .
The first HTA topic selected for study at HTAIn secretariat was 'Health Technology Assessment of intraocular lenses for treatment of age-related cataracts'. The request for this topic came from Rashtriya Swasthya Bima Yojana (RSBY), a Government health insurance scheme that has now been subsumed by the National Health Protection Scheme (NHPS) under Ayushman Bharat Mission [7, 8] . Under this HTA study, five individual literature reviews were conducted to gather the evidences namely on clinical effectiveness, cost effectiveness, health-related quality of life (HRQoL), costing and equity. The present study (systematic literature review on HRQoL) is a part of the HTA study on 'Health Technology Assessment of intraocular lenses for treatment of age-related cataracts'.
Cataract is a condition in which the lens of the eye becomes clouded preventing clear vision [9] . Cataract is the leading cause of blindness (51%) and low vision (33%) worldwide [10] . When vision < 20/200 in the better eye on presentation is defined as blindness, it has also been reported that cataract is responsible for 50-80% of the bilaterally blind in the country [11] [12] [13] [14] [15] [16] .
Presently, cataract surgery is the only treatment for cataract, with high success rates, in restoring sight. The opaque lens of the eye is removed and replaced by an artificial intraocular lens [17, 18] . Cataract surgery as such is one of the most cost-effective interventions though cost and clinical effectiveness of different surgical techniques and intraocular lenses (IOLs) vary a lot [19] . In clinical decision-making, interventions are being primarily assessed based on efficacy and safety. However, it is also important to monitor the impact that treatments have on utility, i.e. health-related quality of life (HRQoL) using validated instruments [20, 21] . Utility is a measure of health preference anchored around a value of '1' for perfect health and '0' for dead that is used in calculations of quality-adjusted life years (QALY) [22] .
This systematic review aims to evaluate health-related quality of life evidences on effects of different cataract surgeries and intraocular lens implantation on visual function and quality of life in age-related cataract patients. This review also attempts to bring together all the cataract-related HRQoL evidences pertaining to different cataract surgical techniques, different intraocular lenses and cataract-related complications.
Methods
This protocol has been registered a priori in PROSPERO (#CRD42018092377) [23] and follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines as included in Additional file 1.
Review question
What are the changes in quality of life and visual function in age-related cataract patients after undergoing a particular type of cataract surgery and intraocular lens implantation?
Search strategy and information sources
Strategies will be designed to identify all relevant studies for HRQoL among age-related cataract patients. We will search the bibliographic electronic databases like the Cochrane Library including the Cochrane Database of Systematic Reviews (CDSR), Cochrane Central Register of Controlled Trials (CENTRAL), EMBASE, SCOPUS, the NHS Economic Evaluation Database (NHS EED), Health Technology Assessment database, MEDLINE, ClinicalTrials.gov, Current Controlled Trials and World Health Organization International Clinical Trials Registry Platform (WHO ICTRP) systematically. For each database, we will use words and expressions from controlled vocabulary (MESH, EMTREE, and others) and free text searching. There will be no language or date restrictions for the literature search. Results will be managed using Covidence online software to facilitate automatic and manual removal of duplicate records, study screening and selection and record keeping. An example search strategy for EMBASE is given as Additional file 2.
Criteria for considering studies for this review
The studies will be included based on the following criteria:
Inclusion criteria
Population: adult patients with age-related cataracts without any other ocular comorbidity Year of publication and language Eligibility will not be restricted by year nor by language of publication.
Inclusion screening process
Studies will be selected for inclusion through a two-stage process. The first stage will be to screen the literature search results (titles and, if present, abstracts) identified by the search strategy to identify all citations that potentially meet the inclusion/exclusion criteria detailed above. The second stage will be a 'preliminary' data extraction to aid in the study selection process. Full manuscripts of selected citations that appeared potentially relevant will be obtained and preliminary data extraction will be done in order to ensure that all included studies have sufficient data pertaining to health-related generic Net heath benefit quality of life and/or vision-related quality of life (Table 1) . All studies will be assessed by two reviewers and checked independently by a third reviewer before taking a final decision. At each stage, any disagreements will be resolved by discussion.
Data extraction process
Two authors will extract data using a standardised data extraction form (Table 2) in Microsoft Excel, and the results will be compared for differences. Discrepancies in the extracted data will be resolved by discussion, with involvement of a third reviewer if necessary.
Critical appraisal strategy
The quality of included studies will be assessed by using a modified checklist recommended by Ara et al. [24] and insufficient detail in the primary studies will be noted under limitations. Three main criteria will be considered for quality assessment ( Table 3) . The fourth criteria from Ara et al. [24] , which is 'In line with reimbursement agency requirements' will not be considered as the main aim of this study will be to systematically review cataract-related HRQoL evidences, and we do not intend to use the health state utility values (HSUVs) for a particular reimbursement agency here. Two authors will apply the criteria and it will be checked for differences with any disagreements resolved by consensus and involving a third reviewer wherever necessary.
Method of data synthesis
Studies finally selected for inclusion in the review will be classified into different categories based on the type of cataract surgery and/or intraocular lens it involves and then each category will be classified into the subcategories based on the type of QoL instrument used in the study. Data will be separately analysed for categories and subcategories accordingly.
We will pool the data for each category by performing a meta-analysis if we get enough studies with comparable outcome measures and with similarities in terms of study design, population, instruments used for measuring the health states, value sets used for assigning utility weights and reporting results. A fixed effects meta-analysis will be applied to obtain the pooled effect size with 95% confidence interval (CI) or else a random effects meta-analysis would be performed (heterogeneous, τ2 > 0). The heterogeneity level will be investigated by using I 2 index. An I 2 value of more than 75% will be considered as an indication of significant heterogeneity. If there is evidence for substantial heterogeneity or inconsistency, we will not pool the results. In Table 3 Quality assessment checklist used for included studies (modified from Ara et al.) [24] Criteria Consideration Criteria 1. Relevance of the study Relevant population How closely do the patient characteristics in the study match to the patient population we have described in our inclusion criteria (PICO)
Relevant health states Timing of data collection, e.g. pre-surgery, post-surgery, follow-up intervals. The use of any medications that is likely to have an independent effect on HSUVs (either detrimental or beneficial) parison between phacoemulsification and small manual incision surgery). Still, others measure the HRQoL of cataract patients before and after surgery without mentioning much the details of type of surgical technique and IOLs used. Against this backdrop, the current study will be a broad review to systematically explore, critically appraise and provide insight to the effects of different types of cataract surgeries and intraocular lens implantations on visual function and quality of life in age-related cataract patients. If adequate evidence is available, this review may provide requisite data for decision modelling for economic evaluation studies. The review will also help in identifying gaps in availability of data that will help planning future modelling studies. As the review attempts to bring together all the cataract-related HRQoL evidences pertaining to different cataract surgical techniques, different intraocular lenses and cataract-related complications, it will also identify gaps in evidences and areas where future research is required.
